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DETERMINATION OP SOURCE OF WATER
A problem that frequently arises in connection with the opera-
tion of oil wells is the determination of the source of water that
may be produced with the oil. If the exact level at which the
water is coming in is known, it may be possible to shut it off by
cementing, plugging back: or setting casing.
One possible method of detecting water is to make resistivity
measurements1 of a conditioned mud in the hole. This can be
done by a measurement similar to that for electric logging, except
that the electrode spacing is closer so that the resistivity meas-
ured is principally that of the fluid in the well rather than that
of the adjacent rock. Where water comes in, the resistivity will
be changed (usually decreased, by the inflowing salt water), and
the depth of the water source will be indicated by the resistivity
curve.
A more recent and apparently more promising method of
accomplishing the same result is the Dale photoelectric method.2
This uses a device containing a source of light shining through
windows across a gap on to a photoelectric cell. The apparatus
is arranged so that as it is raised through the well, the fluid in the
well passes through the gap across which the light passes. Varia-
tion in the amount of light transmitted across the gap is indicated
by variation in the photocell current which thus measures the
relative opacity of the fluid. The mud is first conditioned or
dyed to be relatively opaque* Where clear formation water
comes into the well, the fluid is diluted, becomes less opaque, and
lets more light fall on the photoelectric cell. A continuous meas-
ure of the photocell current is made at the surface by connec-
tion through a suitable electric cable to surface apparatus, which
gives a curve of the opacity of the fluid. Several curves are
made at varying times after first conditioning the well by circu-
lating the opaque mud and reducing the pressure to allow the
formation water to come into the well. The progress of develop-
ment of relatively transparent regions, caused by inflowing clear
formation water, can be determined by comparing successive
curves, and thus the depth of the source and direction of move-
ment (i.e., either up or down) of the water may be inferred. This
1 Schlumberger, 1934a, p. 266.
2 (3ee, for instance, Gillingham and Stewart, 1938, p. 91,